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INTRODUCTION
Orthopaedics and Trauma Queensland, the Centre for Research and Education in 
Musculoskeletal Disorders, is an internationally recognised research group that continues 
to develop its reputation as an international leader in research and education. It provides a 
stimulus for research, education and clinical application within the international orthopaedic 
and trauma communities.
Orthopaedics and Trauma Queensland develops and promotes the innovative use of 
engineering and technology, in collaboration with surgeons, to provide new techniques, 
materials, procedures and medical devices. Its integration with clinical practice and strong 
links with hospitals ensure that the research will be translated into practical outcomes  
for patients. 
The group undertakes clinical practice in orthopaedics and trauma and applies core 
engineering skills to challenges in medicine. The research is built on a strong foundation 
of knowledge in biomedical engineering, and incorporates expertise in cell biology, 
mathematical modelling, human anatomy and physiology and clinical medicine in 
orthopaedics and trauma. New knowledge is being developed and applied to the full range 
of orthopaedic diseases and injuries, such as knee and hip replacements, fractures and 
spinal deformities.
DOMAIN LEADER’S MESSAGE
Welcome to the 2013 Orthopaedics and Trauma Queensland (O&TQ) annual report. 
Following the review of IHBI in 2012 the long awaited restructure of IHBI occurred at the 
end of 2013. So this will be the last report from the Medical Device Domain Leader as the 
Domains transition into a new Theme and Program structure. From the beginning of 2014 
the Orthopaedics and Trauma Queensland research group will be part of the Orthopaedics, 
Trauma and Emergency Care Program in the Injury Prevention and Trauma Management 
Theme. Our Theme leader is Professor Christian Langton and our Program Leader is 
Associate Professor Travis Klein who will head up the annual report for next year.
During this year while working towards the new IHBI structure, Orthopaedics and Trauma 
Queensland has continued to develop its activities. Once again our research in orthopaedic 
implants; biomaterials and innovative scaffold development; bone and cartilage biology; 
spinal deformity and other spinal disorders has continued to develop and provide clinically 
relevant outcomes. Our international links continue to develop and flourish, particularly in 
Europe and China.
Please enjoy this report of our activities in 2013.
Professor Mark Pearcy BSc, PhD, DEng, FIEAust, CPEng (Biomed)
Medical Device Domain Leader, Institute of Health and Biomedical Innovation, QUT
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Research Overview
RESEARCH OVERVIEW
The research of Orthopaedics and Trauma 
Queensland seeks to solve problems in a 
broad range of areas focussed on issues 
encountered in clinical practice, including: 
›› Biomaterials and 
bone substitutes
›› Cartilage 
biomechanics
›› Cell biology
›› Cell biomechanics
›› Clinical research
›› Epidemiology
›› Fracture healing
›› Lubrication
›› Mathematical 
modelling
›› Mechanical 
testing
›› Osteoarthritis
›› Osteoporosis
›› Regenerative 
medicine
›› Spinal deformity
›› Spinal disease
›› Surgical 
complications
›› Surgical implants
›› Tissue engineering
›› Tissue mechanics
›› Wound healing
SELECTED PROJECT 
HIGHLIGHTS
1. Biomaterials and Tissue 
Morphology (BTM) Group
The Biomaterials and Tissue Morphology 
(BTM) group at IHBI, led by Associate 
Professor Mia Woodruff has continued  
to grow with the addition of new members 
during 2013, including the recruitment 
of Histology Laboratory Manager Felicity 
Lawrence, and histology research assistant 
Oliver Crosato. These additions have 
streamlined the delivery of histology 
services and have enhanced capacity 
and throughput for collaborating research 
groups. 
Ten peer reviewed journal articles and one 
book chapter were published during the 
year, including a Materials Today article 
describing a bench to bedside concept for 
bone tissue engineering involving long-bone 
regeneration using micro and nano-analysis 
of biodegradable composite scaffolds 
created via biofabrication (Figure 1).
The BTM group is rapidly growing its 
Biofabrication focus, evidenced by 
Associate Professor Woodruff’s award  
of 2 ARC Linkage grants as lead-CI.  
Figure 1. A bench to bedside model for the regeneration  
of bone using composite medical grade polycaprolactone 
and tri-calcium phosphate scaffolds seeded with autologous 
bone marrow stromal cells in a fibrin glue carrier, showing 
bone regeneration two years after being implanted in critical 
size cranial defects (Woodruff et al 2013).
The first is partnering with the University 
of Nottingham, UK, and Queensland 
Orthopaedic Research Trust to develop 
novel electrospraying technology for 
targeted growth factor delivery. The second 
is a collaboration with UK medical research 
charity RAFT investigating the translation 
of SmartMatrix™ as an angiogenic initiator 
for bone repair, in combination with 3D 
printed resorbable polymer scaffolds. 
This project will see the future addition of 
visiting fellows Dr Elena Garcia and Viabhau 
Sharma who will be embedded at QUT 
for 6 months during 2014 as part of this 
3-year project. International collaboration 
was further enhanced with collaborative 
research into additive manufactured titanium 
scaffolds that brought visiting fellow Seamus 
Tredinnick from Associate Professor Tim 
Woodfield’s Regenerative Medicine and 
Tissue Engineering group, University of 
Otago, Christchurch to QUT for 3 months to 
undertake advanced metallic resin histology.
The BTM group and the Regenerative 
Medicine group, led by Professor Dietmar 
Hutmacher, continue to build new capacity 
in the area of Biofabrication with a focus 
on patient specific regenerative medicine 
products using bioactive resorbable 
scaffolds. This collaboration continues to 
produce clinically relevant growth factor 
delivery strategies and has enhanced its 
novel nano- and micro- fibre deposition 
techniques to enable controlled internal 
microarchitecture for enhanced cell 
interactions. 
The BTM group remain working closely with 
the Medical Engineering Research Facility 
(MERF) to establish orthopaedically relevant 
large volume bone defects utilising several 
large animal models to test new bone 
regeneration techniques using the latest 
biofabrication technology.
The histology capacity at IHBI, driven by the 
BTM group, continues to grow via income 
from new grants and, with new resin 
histology techniques for extra-large defects, 
dental  and metallic implants, as well as 
enhanced histomorphometric analyses, and 
is demonstrating itself to be one of the most 
capable in the country.
The paraffin and resin histology laboratory, 
housed at IHBI, provides both QUT 
academic project support and contract-
research services to external industry clients 
and universities. Please contact us if you 
would like further information on using these 
services: mia.woodruff@qut.edu.au.
2. Bone Group
The Bone Group’s research focusses 
primarily on developing bone substitute 
biomaterials, stem cell application and early 
detection and treatment of osteoarthritis. 
The group is headed by Professor Yin Xiao, 
who is assisted by post doctoral fellows, 
Indira Prasadam, Yinghong Zhou and Thor 
Friis. The group currently has a cohort of 
thirteen PhD students and two Masters 
students. 
Regulation of Canonical Wnt Signalling 
Pathway during Cementum Regeneration
Cementum regeneration is the most 
challenging aspect of periodontal tissue 
regeneration. There are a number of 
published studies that use various 
techniques, including cell-based 
approaches to regenerate the cementum 
but to date cementum regeneration has 
not been established and the molecular 
mechanisms that govern this process are 
still poorly understood. The aim of this 
project was to determine whether the 
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canonical Wnt signalling pathway regulates 
cementum regeneration and repair in vitro 
and in vivo. 
A biomaterial was developed that was 
suitable for in vitro cementum/periodontal 
tissue engineering with respect to the 
regulation of the canonical Wnt signalling 
pathway by incorporating LiCl into 
mesoporous bioactive glass (MBG) scaffolds 
and ß-tricalcium phosphate (ß-TCP) 
bioactive ceramics. This approach yielded 
scaffolds with a favourable composition, 
microstructure and mesopore properties 
for cell attachment, proliferation, and 
cementogenic differentiation of human 
periodontal ligament-derived cells 
(hPDLCs). Li+ ions, at a five per cent 
concentration (w/w), enhanced proliferation 
and cementogenic differentiation of 
hPDLCs. The results showed that Li-ß-TCP 
bioceramic disks supported cell attachment 
and proliferation, and significantly enhanced 
bone/cementum-related gene expression 
and canonical Wnt signalling pathway 
activation in both hPDLCs and hBMSCs. 
A rat periodontal defect model was 
developed to investigate the periodontal 
wound healing process. Micro-computed 
tomography (Micro-CT) scanning and 
histology studies confirmed the presence 
of the periodontal defects and the healing 
process. The activation of canonical 
Wnt signalling at the periodontal defect 
was performed by local delivery of either 
neutralized anti-sclerostin antibody (Scl-
Ab) or a Wnt enhancer (lithium chloride, 
LiCl) or infections with ß-catenin lentivirus 
particles (LV-Ctnnb). The results showed 
that activation of canonical Wnt signalling 
could induce formation of new cementum 
and well-oriented periodontal ligament fibres 
compared to the non-treatment group.
Both the in vitro and in vivo data showed 
clear evidence that the canonical Wnt 
signalling pathway plays an important role 
during cementum regeneration, suggesting 
that canonical Wnt signalling could be a 
potential target for periodontal regeneration. 
Activation of the canonical Wnt signalling 
pathway by bioactive materials may 
provide potential therapeutic strategies for 
periodontal tissue regeneration. This work 
formed part of Pingping Han’s PhD thesis.
3. Cartilage Regeneration 
Laboratory
The Cartilage Regeneration Laboratory 
(CRL) is led by Associate Professor Travis 
Klein. The long-term goal of the CRL is 
to help develop long-term regenerative 
therapies for treating cartilage defects, 
including osteoarthritis. To help understand 
the processes of cartilage formation and 
joint pathologies, the group is developing 
model systems combining human cells 
with functionalised biomaterials and 
mechanical stimulation techniques. The 
CRL is also working in the emerging area 
of biofabrication, where biomaterials and 
cells are combined in a computer-controlled 
manner to form three-dimensional structures 
suitable for in vitro or in vivo studies. 
CRL research is funded by the Australian 
Research Council through the Future 
Fellowship and Discovery Project schemes, 
as well as the NHMRC through a Project 
Grant (in collaboration with Professor 
Yin Xiao and Professor Ross Crawford). 
Associate Professor Klein and Professor 
Dietmar W Hutmacher are also named 
investigators on a large European 
Union grant that was awarded in 2012. 
This project, HydroZONES, is a major 
collaborative effort with 16 partners from 
around Europe that aims to develop tissue-
engineered cartilage constructs using 
advanced biomaterial and biofabrication 
technologies over the next four years. 
Additionally, the CRL was funded by an IHBI 
Collaboration Grant with Dr Tony Parker 
from IHBI and the Faculty of Health. This 
project aims to help our understanding of 
the interactions between the angiogenic 
system and loading in osteoarthritis.
The CRL consisted of a core of one 
postdoctoral researcher, Dr Karsten 
Schrobback, and three PhD students, as 
well as several additional HDR students 
who were co-supervised in the group in 
2013. Christoph Meinert re-joined the group 
from Germany to start his PhD. The CRL 
hosted Nopporn Sawatjui, a PhD student 
from Khon Kaen University in Thailand, to 
work on a project involving mechanical 
stimulation of human chondrocytes and 
mesenchymal stromal cells on scaffolds 
he had developed in Thailand. His visit 
was funded by the Royal Golden Jubilee 
PhD Program. Kunnika Kuaha returned to 
Khon Kaen University as a Lecturer, and 
presented her final PhD seminar. Jesse 
Unger from the University of California, San 
Diego, spent several months in the CRL 
on a Whitaker International Scholarship. 
His project, in collaboration with Professor 
Robert Sah and Associate Professor Mia 
Woodruff investigated the production 
of osteochondral interface scaffolds. 
Long-time collaborator Jos Malda and 
his PhD student Jetze Visser also spent 
some significant time at IHBI in early 2013 
furthering collaborations in biofabrication 
and cartilage tissue engineering.
CRL members also travelled around the 
world, visiting leading researchers and 
laboratories. Travis Klein visited Professor 
Robert Sah at the University of California, 
San Diego, to work on microscope-
based mechanical testing of some of the 
new biomaterials developed by the CRL. 
Michal Bartnikowski spent some time 
on biofabrication research in the lab of 
Professor Michael Gelinsky at Technische 
Universität, Dresden as part of an ATN-
DAAD grant with Associate Professor Mia 
Woodruff. Additionally, Christoph Meinert 
visited the laboratory of Professor Viktor 
Magdolen at Technische Universität, Munich.
In 2013, the CRL published work in leading 
journals including Arthritis and Rheumatism, 
Macromolecular Bioscience, Tissue 
Engineering – Part A, PLOS ONE, and the 
Journal of Biomedical Materials Research – 
Part A. 
Several members of the CRL Presented 
their work at the Australasian Society 
for Biomaterials and Tissue Engineering 
conference held in the Barossa Valley. 
Karsten Schrobback also presented his 
work at the annual meeting of the Matrix 
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Biology Society of Australia and New 
Zealand. Also, the CRL was part of the 
first Forum of the exciting new Australia-
China Centre for Tissue Engineering and 
Regenerative Medicine, which is directed by 
Professor Yin Xiao. One of the highlights of 
the year was Peter Levett winning the Best 
Oral Presentation at IHBI Inspires 2013. 
His presentation on ‘A biomimetic hydrogel 
system for cartilage tissue engineering’ very 
clearly described his excellent research 
progress during his PhD. 
4. Orthopaedic Research Group
The Orthopaedic Research group  
directed by Professor Ross Crawford is 
directly involved in the supervision and 
training of the next generation of doctors 
and surgeons. Each year medical  
students from around the world  
participate in traineeships with the group’s 
post-doctoral researchers who try to impart 
research skills to further the students’ 
careers. The projects that the students 
participate in are part of the larger research 
program that the Orthopaedic group is 
involved in. An overseas orthopaedic 
surgeon spends 12 months with the group 
developing surgical and research skills. To 
date fourteen surgeons, from countries as 
diverse as India, Canada, The Netherlands 
and the UK, have completed this training. 
Professor Crawford is involved in clinical 
research at The Prince Charles Hospital 
including research projects exploring the 
relationship between obesity and outcome 
following total joint replacement, minimising 
complications post surgery, the efficacy 
of new techniques and instrumentation, 
economic evaluation of infection prevention 
in total hip replacement and risk factors and 
outcome following hip fracture. Professor 
Crawford and his team also have strong 
collaborative links with the Exeter Hip Unit 
in Exeter, UK, and liaise on many clinical 
and developmental projects surrounding hip 
replacement.
Professor Crawford and Dr Lance Wilson 
have been investigating the causes and 
clinical treatment of periprosthetic femoral 
fractures. These fractures, that directly 
involve the existing femoral implant, are 
rare and difficult to treat. Our team of 
orthopaedic surgeons, engineers and 
students approached the problem with two 
aims: to generate the same type of fractures 
clinically and to assess the performance 
of different fracture repair techniques. The 
study has generated two additions to the 
field of orthopaedic research: an in-vitro 
model for periprosthetic fracture generation 
and the validation of cement-in-cement 
revisions for periprosthetic fractures.
Biomechanical studies into the design and 
behaviour of femoral stems used in total hip 
replacement have been instrumental in the 
development of a new design of implant that 
will be released globally in 2014.  In addition 
to the scientific achievements, the team has 
trained medical students and orthopaedic 
surgeons in the use of biomechanics as 
related to orthopaedics. On the reverse side 
biomedical engineering students are able 
to work with surgeons on projects that are 
clinically applicable. 
5. Paediatric Spine Research Group
The QUT/Mater Paediatric Spine Research 
Group (PSRG) is a collaboration between 
QUT Biomedical Engineering researchers 
and Spinal Orthopaedic Surgeons at the 
Mater Hospital in Brisbane. The group was 
established in 2002 to undertake research 
into spinal deformities and other spine 
disorders to improve the understanding  
and treatment of these conditions. Scoliosis, 
the most common spinal deformity affecting 
children and adolescents, results in the 
spine curving sideways and twisting  
(Figure 2). Scoliosis affects 2–4% of the 
population and can appear during infancy, 
childhood or the teenage years. The cause, 
in the majority of cases, remains unknown. 
About 500 Australian children each year 
require surgical correction and stabilization 
of their scoliosis using screws and rods. The 
management of severe progressive scoliosis 
is especially challenging in very young 
children whose spines have many years  
of potential growth ahead. 
Figure 2. Radiograph and photograph of an eight-year-old 
male with early onset idiopathic scoliosis.
If left untreated, the scoliotic deformity 
can increase rapidly in the skeletally 
immature which can result in associated 
significant health risks including: pulmonary 
insufficiency, altered abdominal organ 
development and possible cardiopulmonary 
failure. An emerging treatment option, 
when conservative measures such as 
bracing have failed to control the deformity, 
is fusion-less growing rod surgery. This 
treatment option allows the spanned levels 
of the spine to continue growing and 
moving whilst controlling and correcting  
the scoliotic deformity (Figure 3). 
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Figure 3. Radiograph of the child in Figure 2 now at age 
13, after five years with growing rods in situ, correcting and 
controlling his scoliosis whilst allowing spinal growth.
Biomechanical assessment of growing 
rod constructs
A ‘semi-constrained’ growing rod, designed 
by spinal orthopaedic surgeons from the 
PSRG is being used to manage patients 
with early onset severe scoliosis with good 
spinal deformity correction after insertion, 
whilst keeping to the principle of allowing 
spinal motion as the child grows. PSRG 
Masters student, Dr Mark Quick, conducted 
research in 2013 to ascertain the extent 
to which the new ‘semi-constrained’ 
growing rods resulted in a more compliant 
construct than standard ‘rigid’ growing rods 
and hence provided a more physiological 
mechanical environment for the growing 
spine. After development of a custom 
testing jig to measure the torsional stiffness 
of multi-segment immature porcine spines 
(Figure 4), a series of in vitro tests were 
performed to directly compare the two 
different types of rods – semi-constrained 
growing rods versus rigid growing rods.
Gravitational loading and the mechanics 
of scoliosis progression
The aetiology of the complex 3D deformity 
that is idiopathic scoliosis remains unclear 
despite ongoing research during the last 
century. There is general consensus that  
once a spinal deformity has reached a 
certain severity, further progression of the 
deformity can be explained biomechanically, 
wherein the spine is experiencing both 
asymmetrical loading due to gravity and 
alteration of vertebral growth, in a vicious 
cycle. A range of studies into this theory 
using in vivo and in silico models have 
supported the vicious cycle hypothesis, 
highlighting the fact that loading plays 
an important role in the progression of 
scoliosis. However, the upright bipedal gait 
of humans is unique and therefore animal 
models are of limited use in understanding 
scoliosis progression in humans. For 
this reason, we are developing 3D 
computational models to further understand 
the biomechanics of scoliosis progression of 
adolescent subjects, but such models  
require accurate vertebral level-by-level 
anthropometric data for the weight of the 
trunk. Such data are currently not available 
in existing literature, therefore PSRG PhD 
student, Bethany Keenan has analysed  
low-dose thoracolumbar CT scans from 
a group of 20 female adolescents with 
idiopathic scoliosis to provide this data for 
the first time.
6. Quantitative Biomedical Imaging 
and Characterisation Research 
Group (Q-BIC)
Ultrasound Transit Time Spectroscopy 
(UTTS) 
Characterisation of Complex Porous 
Composites
Professor Christian Langton has recently 
proposed that the primary attenuation 
mechanism associated with ultrasound 
characterisation of complex porous 
composites such as cancellous bone 
(Figures 5 and 6), is phase interference 
due to variations in propagation transit 
time. Considering an array of parallel ‘sonic 
rays’, a transit time spectrum may be 
experimentally derived by deconvolution of 
ultrasound signals with, and without, the 
test sample; quantitative analysis providing 
information on its volume fraction and 
structure. It is envisaged that UTTS has 
the potential to provide for the first time 
using ultrasound, a WHO T-Score clinical 
diagnosis of osteoporosis. 
Further research is developing a Unified 
Model for all potential signal inputs and 
composite propagation media, with potential 
applications including characterisation of 
visco-elastic tissues and improvement of 
conventional clinical ultrasound imaging 
performance.
Figure 5. Human calcaneus section.
Figure 6. 3D printed replicas of cancellous bone: 
calcaneus, femoral head iliac crest and vertebral body. 
Ultrasound-Guided Robotic Intervention
Real-Time Tracking of Tumour Movement 
During Radiotherapy 
We have created a ‘proof of concept’ 
system consisting of two robotic arms 
Figure 4. Porcine multi-segment spine mounted in 
Polymethyl Methacrylate ready for torsional testing, 
showing the semi-constrained growing rod telescopic 
sleeve component connected to the spine by multi-
axial screws. Motion tracking system marker frames are 
attached to the rear of each vertebra. 
Heading
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(Figure 7), one to facilitate user-controlled 
movement of a virtual tumour (gel 
dosimeter), the other to manipulate a 3D 
ultrasound transducer. It is envisaged that 
tumour tracking will facilitate quantification 
of dosimetric consequences, associated 
with movement during radiation therapy 
delivery and inform modifications to the 
prescribed dose of subsequent fractions. 
(Figure 8)
Figure 7. Twin robotic-arm Dynamic Dosimetry System and 
Ultrasound Probe.
Figure 8. Segmented tissues prior to Monte Carlo Modelling 
of Dosimetry.
Quantitative 3D Imaging
Ultrasound Computed Tomography 
System
A ‘proof of concept’ system has been 
developed utilising a robotic arm to facilitate 
rotation and translation of two aligned 
phased-array transducers (Figure 9), each 
controlled by a separate Olympus Omniscan 
instrumentation unit to facilitate maximum 
field size (Figure 10). Clinical applications 
considered to date include gel dosimeters 
for radiation therapy and quantitative 
imaging of long bones. A clinical scanner is 
envisaged with clinical applications including 
paediatric subjects, complex trauma, and 
fatigue fracture prediction in elite athletes 
and armed forces personnel. 
Figure 9. CT system showing paired phased-array 
transducers and robotic arm.
Figure 10. First ultrasound CT images of irradiated 
gel (dosimeter and proximal femur). 
Flat-Bed Scanner
By translating a phased-array transducer 
under motor-control, a quantitative 
3D mapping may be created. Clinical 
applications considered to date include 
identification of breast lesions and skeletal 
assessment of very-low birthweight 
premature neonates (Figure 11).
Figure 11. Ultrasound scanner for neonates.
Free-Hand Bone Imaging
By combining a series of ‘free-hand’ images 
of known orientation (Figure 12), we may 
create an accurate rendering of a bone 
surface; a clinical example being bespoke 
fracture plates, achieved by scanning a 
subject’s contra-lateral limb. We are also 
developing a technique to image bone 
implants such as screws and plates that 
incorporates a semi-automated spatial 
correction associated with the velocity 
disparity between soft-tissues and  
cortical bone.
Figure 12. Hand-held 3D surface scanning.
Tropical Healthcare SmartPhone Scanner
Noting the geographical Tropics 
encompasses most of the Developing 
World, a low-cost, battery-powered, 
cordless, hand-held scanner is being 
developed utilising a SmartPhone’s screen 
and inclinometers (Figure 13).
Heading
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Figure 13. Hand-held Scanner.
Combined Diagnostic-Therapeutic 
Transducer
The potential to develop an ultrasound 
transducer that delivers both diagnostic 
(short low-intensity) and therapeutic (long 
high-intensity) ultrasound signals is being 
investigated. Such a system would have 
significant potential to be combined with 
enhanced contrast/drug delivery micro-
capsules.
Proof of Concept Clinical System 
Designs. 
(Figures 14,15 and 16).
Figure 14. Flat-Bed Breast Scanner.
Figure 15. CT Scanner.
Figure 16. Bone Densitometer.
7. Regenerative Medicine Group
 The Overarching Philosophy 
of the Regenerative Medicine 
Group:
BIOengineers embrace complexity
BIOengineers Design modularity/versatility
And BIOengineers deliver simplicity
The translational pathways for clinical testing 
and therapeutic use and the complexity 
of engineered tissue constructs, often 
containing a combination of scaffolds, cells, 
and/or growth factors, creates challenges 
not only from a basic science point of view 
but also from a translational research angle. 
Hence, it is of necessity to develop a much 
more iterative style of research with low 
and permeable barriers and a great deal 
of interaction between academic research 
and industry. Based on this background the 
Regenerative Medicine group focuses on 
three major themes:
Additive Manufacturing with a focus on 
Biofabrication
Biofabrication – The anatomical, physiological 
and physiochemical aspects of regenerating 
or, as an engineer would define it, rebuilding 
tissues from cells in orchestration with 
a scaffold and/or matrix, are immensely 
complicated. We must embrace this 
biological complexity, but it cannot dominate 
the design of a scaffold-based concept in the 
process of clinical translation. Moreover, one 
size or formulation cannot fulfill every need, 
from cell expansion and delivery of growth 
factors for muscle regeneration to creating 
a structurally sound and slow degrading 
scaffold for large-scale bone defect repair. 
We should engineer flexibility, so that a 
single suite of approvable materials can be 
exploited for multiple physician uses in a 
variety of clinical niches. 
For regenerative medicine to succeed 
as a reality, we must deliver simplicity. 
The penetration of new technology into 
any market is not determined only by 
improvement in patient outcome — the true 
limiting factors are cost, familiarity, and ease 
of use. We believe that our biofabrication 
technology platform technology addresses a 
balance between the physiological and the 
practical requirement, and that its uses for 
clinical, veterinary, and laboratory research 
needs will continue to expand in the decades 
to come. 
Additive manufacturing techniques offer 
the potential to fabricate tissue constructs 
to repair or replace damaged or diseased 
human tissues and organs. Using these 
techniques, spatial variations along multiple 
axes with high geometric complexity in 
combination with different biomaterials can 
be obtained. The level of control offered by 
these computer-controlled technologies 
to design and fabricate tissues will allow 
tissue engineers to better study factors that 
modulate tissue formation and function, yet 
most importantly discuss which biomaterial 
properties are needed to move the current 
concepts to practical solutions and ultimately 
from bench to bedside. The current 
limitations of the classical tissue and organ 
printing techniques allow the RM group to 
make a strong case that the field needs to 
move towards exploring and applying the full 
spectrum and the combination of additive 
manufacturing techniques and biomaterials 
for engineering of tissues and organs. 
Especially we advocate that tissue engineers 
in our group working on this concept need 
to interface and learn from other areas 
such as material science, mechatronics, 
bioengineering and digital printing.
Bone Tissue Engineering
Commonly applied therapies to achieve 
bone reconstruction or function are restricted 
to the transplantation of autografts and 
allografts, or the implantation of metal 
devices or ceramic-based implants. Bone 
grafts generally possess osteoconductive 
and osteoinductive properties. They are, 
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however, limited in access and availability 
and harvest is associated with donor site 
morbidity, hemorrhage, risk of infection, 
insufficient transplant integration, and graft 
devitalisation. As a result, recent research 
focuses on the development of alternative 
therapeutic concepts. 
Available literature indicates that bone 
regeneration has become a focus area in 
the field of tissue engineering. Hence, a 
considerable number of research groups 
including our own and commercial 
entities work on the development of 
tissue engineered constructs to aid bone 
regeneration. However, bench to bedside 
translations are still infrequent as the 
process towards approval by regulatory 
bodies is protracted and cost-intensive. 
Approval requires both comprehensive 
in-vitro and in-vivo studies necessitating the 
utilisation of large preclinical animal models. 
Consequently, to allow comparison between 
different studies and their outcomes, our 
group focuses on the standardization of 
large preclinical animal models, fixation 
devices, surgical procedures and methods 
of taking measurements to produce reliable 
data pools as a base for further research 
directions in the area of bone tissue 
engineering.
Development of 3D disease models
In the future, animal and human donor 
cell models may not be the first choice for 
understanding mechanisms of disease, 
cancer and their treatments. A main factor 
is the poor evidence for efficacy of animal 
models in humans. In addition, ethical 
issues limit the applicability of animal models 
due to increasing restrictions in animal 
transport from overseas and cost of higher 
developed animals such as primates that 
would provide in-vivo resemblance of human 
tissues. Human donor tissues are of limited 
availability and certain genetic predispositions 
that remain undetected impact on the 
interpretability of the outcome. In-vitro 
models, on the other hand allow systematic 
repetitive, in-depth and quantitative studies 
of physiological and pathophysiological 
processes without having to deal with 
complications that are associated with 
animal and donor tissues such as keeping 
cells in viable conditions for a long period of 
time. While most in-vitro models have been 
successfully created in the two-dimensional 
(2D) ‘monolayer’ medium, 2D models for 
studying for example tumour cell growth  
in plastic dishes have been compared to  
‘...training for a desert war in the Arctic’. 
A more complex and purer approach 
is to provide a three dimensional (3D) 
‘microenvironment’ to the cells studied, 
by resembling the cells’ interstitial fluid 
and extracellular matrix (ECM) as they 
experience these under in-vivo conditions. 
The logic behind this 3D approach is that 
this model allows cells to crosstalk with 
their microenvironment, which may initiate 
events at cellular and molecular levels 
including changes in cell differentiation, 
morphogenesis, motility, secretory function 
and gene expression. In a 3D structure, 
cells can recapitulate their original structure 
similar to in-vivo conditions. It is believed that 
those ‘cues’ from the microenvironment are 
necessary for the cells to differentiate and 
thus such 3D conditions allow the study of 
in-vivo cellular events.
Functional features of ECM-cell niches arise 
from the dynamic modulation of the interplay 
of specific binding and physical constraints 
of different cells. In consequence, projects 
within this program will have to systematically 
study different interactions according to 
their relevance for various disease-tissue-
specific niche types. These interactions, 
or categories of signals, define the general 
outline for experimental approaches to 
mimic signals related to disease related cell 
microenvironments by using bioengineering 
tools and innovative biomaterials. 
Accordingly, surface and matrix engineering 
approaches are employed by the RM group 
for the preparation of scaffold surfaces and 
matrices with gradated biochemical and 
physical characteristics.
As a major challenge of such a research 
program, surfaces and matrices have to 
combine several of the above-listed features 
according to the hypothesis on the structural 
and functional properties of the particular 
disease cell niche under investigation. We 
envision that experiments using advanced 
biomimetic materials together with 
progress in modeling of cellular interactions 
within the niche microenvironment will 
substantially contribute to the refinement 
of the hypotheses on exogenous signals 
of the disease cell niche which, in turn, 
will provide a base for the development of 
next generation of biomaterials research for 
disease model bioengineering. 
Currently, several research groups including 
ours have begun to adapt more advanced 
3D culture techniques adapted from the 
tissue engineering field to create not only 
more physiological but also more clinically 
relevant disease models; e.g. tumour biology. 
In the context of what is defined today as 
‘tumour engineering’, that is, the construction 
of complex cell culture models that 
recapitulate aspects of the in-vivo tumour 
microenvironment to study the dynamics 
of tumour development, progression, and 
therapy on multiple scales. Our group 
provides examples of fundamental questions 
that could be answered by developing such 
models, and encourages the continued 
collaboration between bioengineers, 
physical scientists and life scientists not 
only for regenerative purposes, but also to 
unravel the complexity that is the tumour 
microenvironment.
Humanised murine models for 
Translational Biomedical Research
Though significant insights into the molecular 
and cellular basis of human breast cancer 
biology are derived from small animal models, 
particularly from mice, it is well known that 
considerable differences exist with regard to 
organ physiology and regulatory proteins, 
when mice are compared to humans. Relying 
solely on syngenic murine models poses 
the risk of translating therapeutic strategies 
from bench to bedside that lack proven 
mechanisms. The generation of severely 
immuno-compromised mice bearing a 
mutation in the IL-2 receptor gamma chain 
has facilitated the engraftment of human  
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cancer cells and/or human immune systems. 
This has resulted in a plethora of different 
humanized xenograft models to investigate 
human biological processes. Pharmaceutical 
efforts have made humanized mice 
commercially available and some suppliers 
of immuno-compromised mice have even 
started to offer specialized services to 
humanise mice by transplantation of human 
hematopoietic cells in order to generate a 
partial human immune system within the 
host. These model systems are increasingly 
being used for the study of human 
immunological processes or haematological 
malignancies and disorders.
Humanised mice are commonly defined as 
“mice engrafted with functional human cells 
or tissues or expressing human transgenes.” 
However, the behaviour and growth of 
the grafts and the genetically modified 
cells are in most platforms investigated 
within a murine extracellular milieu. Tissue 
Engineering and Regenerative Medicine 
(TE&RM) strategies enable us to go back to 
the bench and enhance existing humanised 
models by taking the next step and 
incorporating human cell and extracellular 
matrix systems to engineer functionally 
defined humanised organs before the 
transplantation of parenchymal cells or 
cancer cells. Using these techniques, a 
humanised stroma can be engineered in 
vivo to investigate the behaviour of human 
cells within their specific niche.
The translation of TE&RM principles into 
cancer research has resulted in the new 
research field of “Tumour Engineering”. While 
the primary purpose of TE&RM is to restore 
structure and function of physiologically 
defined tissues or entire organs, “Tumour 
Engineering” aims to recapitulate pathological 
processes and interactions between 
human cancer cells and their native 
microenvironment. This allows the RM 
group to develop models that are specifically 
tailored to suit a relevant research question. 
Moreover, it paves the way for innovative 
patient-specific platforms that can not only 
model the efficacy of certain drugs against 
human cancer cells but can also determine 
their safety profile and effects on healthy 
human cells or tissues. 
Innovation and Entrepreneurship 
An increasing web of partnerships among 
universities, corporations, government 
agencies, economic development groups, 
and investors has come to characterise a 
wide swath of research commercialisation 
activity. The trend is a reflection of the 
increasing sophistication and business-like 
approach that universities are adopting to 
expand and thrive in a more connected and 
interdependent world. The members of the 
RM group do address very critical factors  
in successful research commercialisation 
efforts and combine research skills and 
business savvy with step-by-step guidance 
for moving beyond the generation of an 
idea to the creation of a business plan, the 
development of a proposal, and testing and 
evaluating a product.
8. Trauma Research Group
The Trauma Research group brings 
together clinical and engineering expertise 
to tackle emerging issues in relation to the 
management of orthopaedic trauma.
Integrated Trauma and Recovery Theme
In 2013, the Flagship Theme of the 
Diamantina Health Partners commenced 
with monthly theme meetings. An 
early milestone of the theme was the 
establishment of the three Theme Focus 
Areas in Complex Trauma, Geriatric Trauma 
and Trauma Care in Developing Systems. 
In November, the first Integrated Trauma 
and Recovery Workshop was held at the 
TRI attended by clinicians and researchers 
active along the continuum of trauma care 
from pre-hospital through to rehabilitation 
and prevention. The workshop was opened 
with a presentation by Professor Lutz Claes 
who shared his experience on successful 
collaboration between clinicians and 
researchers. The event further showcased 
areas of activity within the Flagship Theme. 
Dr Epari from the Trauma Research Group 
highlighted the ‘Engineering in Health’ 
initiative to place QUT Medical Engineering 
students into observer-ships in a healthcare 
setting to promote the identification of 
clinical needs and drive innovation.
Research Highlight
In 2013, exciting progress was made 
in several clinical-motivated projects. In 
current clinical practice, radiography plays 
an important role in orthopaedics where it 
has been considered as the standard tool 
for assessing the post-operative fracture 
reduction and the implant fit. However, the 
application of radiography not only often 
raises concerns regarding the potential 
health hazards of radiation exposure 
to patients, but that two dimensional 
radiography has also been proven to be 
erroneous in displaying the intra-articular 
step-offs, gaps and rotational alignments 
of the remaining bone fragments when 
assessing the articular reduction; and it 
is not able to truly reflect the implant fit 
three-dimensionally. Under the supervision 
of Dr Beat Schmutz and Professor Michael 
Schuetz, Shairah Radzi, one of the PhD 
students in our group, has proposed a 
new approach to assess the quality of the 
articular reduction by using 3D models 
reconstructed from computed tomography 
(CT) and magnetic resonance imaging (MRI) 
images. The newly developed approach 
was found to have potential in quantifying 
the post-operative articular reduction with 
reasonable accuracy. Radzi’s study was 
awarded the Top poster-presentation 
in a national wide conference and an 
international conference in 2013. In addition, 
by working closely with Dr Beat Schmutz 
and our industry partner, a software tool 
which is able to automatically quantify the 
anatomic fit between the intramedullary 
nail design and the tibia/femur has been 
successfully developed by another 
PhD student, Jayani Amarathunga. The 
developed tool has already been used 
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for assessing nail implants with different 
design features and investigating the effect 
of different nail insertion points on bone-
nail geometric misfit during the insertion 
(Figure 17). 
Figure 17. Illustration of the automated nail insertion into 
the inner cortical bone surface. The nail insertion levels are 
set at 15mm. Left to right: The first image shows the start 
of the insertion, with the tip of the nail at the insertion point 
on the bone. The remaining images show the last four 
increment levels of the nail insertion. The nail protrusion 
from the medullary canal is clearly visible on the posterior 
side of the bone for the last three levels.
Visiting Clinical Trauma Fellow
Dr Mirjam Neumann joined the Trauma 
Research Group in 2013 as a Clinical 
Fellow. In addition, to her clinical duties, 
Mirjam made a significant contribution 
to the research activities of the group 
assisting PhD students Pelin Tufekci and 
Aramesh Akbarzadeh in the establishment 
of a new model for bone mechanobiology. 
Mirjam applied her surgical experience 
refining the model and enabling the group 
to demonstrate that the novel defect 
configuration eliminates the influence of 
functional loading on the healing within 
an experimental fracture. The one-of-kind 
model will now be applied to investigate with 
certainty the influence of the mechanical 
environment on the processes of bone 
regeneration.
Adjunct Professor Frigg
In October, Mr Robert Frigg’s association 
with the Trauma Research Group was 
formalised with his appointment as an 
Adjunct Professor at QUT. Mr Frigg is well 
known in the Medtech industry as the 
former Chief Technology Officer with trauma 
implant manufacturer Synthes. Since retiring 
from this role in 2012, Mr Frigg devotes 
his time to mentoring at several innovation 
organisations and companies including the 
Innovation and Entrepreneurship Lab at the 
ETH Zurich. In his presentation at QUT,  
Mr Frigg shared his views on ‘Bringing an 
idea to the market’.
At the end of 2013, the Trauma Research 
Group farewelled Dr Caroline Grant and 
Ms Maja Schlittler. Caroline remains a near 
neighbour in the Paediatric Spine Research 
Group. We thank Caroline, who was 
always generous in lending her expertise 
to help others, for her contribution to the 
group. Maja joined the Trauma Research 
Group from the AO Clinical Investigation 
and Documentation division and has been 
instrumental in achieving accreditation of the 
PA Hospital as an AO Foundation Clinical 
Study Centre. We wish Maja all the best in 
her future endeavours.
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Research facilities
INSTITUTE OF HEALTH AND 
BIOMEDICAL INNOVATION (IHBI)
QUT Kelvin Grove Campus
›› Laboratories for Cell Culture, 
Mechanical and Materials Testing, 
Polymer Chemistry, Tissue Mechanics, 
Instrumentation and Histology 
›› Mechanical and Electronics Workshop
SCIENCE AND ENGINEERING 
FACULTY
QUT Gardens Point Campus
›› Cell Culture and Mechanical Testing 
Laboratories
›› Rapid Prototyping Facility
›› Six Axis Spine Testing Robot
›› Nanoindentation (UMIS 2000)
MEDICAL ENGINEERING 
RESEARCH FACILITY (MERF)
The Prince Charles Hospital
›› Operating Theatres
›› Anatomical and Surgical Skills 
Laboratory
›› Laboratories for Materials Testing,  
Cell Culture and Other Projects
›› Seminar Room
The Medical Engineering Research Facility 
(MERF) at The Prince Charles Hospital, 
Chermside was opened in 2008, and 
was built by QUT with assistance from 
the Queensland Government Smart State 
Facilities Fund, the industry partners 
Medtronic and Stryker, and The Prince 
Charles Hospital. In 2012 MERF transitioned 
to a new reporting structure under the 
umbrella of the Institute of Health and 
Biomedical Innovation (IHBI) within the  
QUT organisational chart. 
MERF has become renowned to provide the 
very best in theatres, equipment, amenities 
and support to accommodate allied health 
training and education. In addition, MERF 
is one of a few preclinical research facilities 
worldwide that is capable of providing 
the entire process chain from concept 
to completion for the evaluation of new 
biomaterials, implants, medical devices and 
surgical techniques at a single site.
Facts and Figures 2013
›› 89 staff 
›› 58 postgraduate students (15 commencements and 16 completions)
›› $4.60 million research income 
›› 106 journal papers, 4 book chapters, 
SUMMARY OF FACTS AND FIGURES 2006–2013
Orthopaedics and Trauma Queensland – facts and figures for 2006 to 2013
Data from the O&TQ Annual Reports that are available on QUT ePrints 
Year Staff number* Staff Academic 
and Research**
HDR Student 
number enrolled
HDR Student 
Commencing
HDR Student 
Completions
Income AU$ Journal 
Publications
2006 45 22 23 4 5 $2.60M 23
2007 53 25 31 8 2 $2.30M 45
2008 86 26 40 10 6 $3.00M 42
2009 90 28 34 10 6 $3.16M 53
2010 85 27 54 20 8 $3.80M 75
2011 83 33 59 16 6 $4.10M 63
2012 82 36 56 20 11 $4.31M 83
2013 89 39 58 15 16 $4.60M 106
Totals 103 60 $27.87M 490
*  Staff number includes Academics, Research only staff, Professional staff, Adjunct appointments and Clinical Fellows associated  
with O&TQ
**  Staff number includes Academics, Research only staff, Post-Doctoral fellows and Research Fellows (but not including  
Research Assistants)
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GRANT National Health and Medical Research Council
TITLE Bioactive and biodegradable scaffold and novel graft source for the repair of large segmental bone defects
CHIEF INVESTIGATORS DW Hutmacher, MA Woodruff, M Schuetz, D Epari, R Steck, I Dickinson, P Choong, S Pearce, and Others
FUNDING $451 103
GRANT Australian Research Council Linkage 
TITLE Smart Matrix approaches towards neo vascularisation in bone repair
CHIEF INVESTIGATORS MA, Woodruff, K Blackwood, L Stjepic, S MacNeil, G Couzens
FUNDING $330 791
GRANT National Health and Medical Research Council
TITLE Bioactivated hierarchical hydrogels as zonal implants for articular cartilage regeneration
CHIEF INVESTIGATORS DW Hutmacher, T Klein
FUNDING $34 4 502
National competitive grants
[ 1 2 ]  O t h e R  g R a N t s 
Other grants
GRANT Australian Technology Network of Universities (ATN) and the German Academic Exchange Service (DAAD) 
ATN-DAAD 
TITLE Osteochondral defect regeneration using novel hybrid scaffolds
CHIEF INVESTIGATORS MA Woodruff
FUNDING $24 000
GRANT Department of Education (Commonwealth)
TITLE BioFabrication for Future Manufacturing
CHIEF INVESTIGATORS DW Hutmacher, P Dalton, T Klein, J Malda, D Gawlitta, W J A Dhert, G Wallace, D Officer David,  
S Moulten, and Others.
FUNDING $250 000
GRANT The Wesley Research Institute LTD
TITLE The reconstruction of large segmental bone defects using patient-specific tissue engineered constructs
CHIEF INVESTIGATORS DW Hutmacher, I Dickinson, M Schuetz, MW Woodruff, D Epari, S Saifzadeh, S Sommerville, R Steck
FUNDING $89 600
GRANT Queensland Orthopaedic Research Trust
TITLE Paediatric Spine Research Group Masters Fellows (C Adam)
CHIEF INVESTIGATORS C Adam
FUNDING $80 000
GRANT Stryker Australia Pty Ltd
TITLE Stryker Fellowship Program Grant July 2013-December 2014 (R Crawford)
CHIEF INVESTIGATORS R Crawford, W Donnelly, G Mclean
FUNDING $105 000
GRANT Department of Industry, Innovation, Climate Change, Science, Research and Tertiary Education
TITLE Collaboration with three leading Chinese groups to develop a comprehensive platform for in-depth 
understanding of nanomaterial behaviours based on theoretical, numerical and experimental studies
CHIEF INVESTIGATORS Y Xiao, YT Gu, J Bell, S Saha, N Gu, J Shi
FUNDING $45 000
GRANT Prostate Cancer Foundation of Australia Limited (PCFA)
TITLE Development of a new In Vitro 3D Model of prostate cancer as an alternative to Xenografting
CHIEF INVESTIGATORS DW Hutmacher, G Risbridger, S Ellem
FUNDING $140 000
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›› PROFESSOR STEPHAN PERREN 
›› MR PETER SLATTERY 
Finite element 
simulations: (top) of a 
rat ulna compression 
model, which is used 
for studying stress 
fracture healing; 
(bottom) to predict 
correctly the location 
of the stress fracture.
Adjunct professorial staff
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NEW STUDENTS
Doctor of Philosophy
NAME PROJECT
Al Qahtani, Saeed MA Development and validation of a unified model for ultrasound transit time spectroscopy of complex media
Ali, Tonima Sumya Quantitative MRI assessment of load carriage in animal models of osteoarthritis
Meinert, Christoph Hydrogel models to study osteoarthritis
Muerza-Cascante, Maria 
Lourdes
Additive manufacturing of defined substrates for continuous platelet bioreactor
Wang, Jin The development of mathematical models to assess cancer spheroid growth and drug responsiveness
Wang, Xin A novel therapeutic approach for improving bone healing by regulation of blood clot formation and growth factor binding
Yuan, Huan Development of a finite element (FE) method for simulating the insertion of intramedullary nails into bone models
Master of Engineering
NAME PROJECT
Afrin, Sadia A novel 3-dimensional in-vitro model to study immune cell-renal cell interactions
Brierly, Gary A novel approach on recnstruction of manibular defect using a nanofiber membrance BMP-2 delivery system
Lu, Shifeier Building functional bone tissue engineering by the understanding of osteocyte and biomaterial interaction
Kazemaian Marvi, Salman Biomechanical rationale of episiotomy for removal of uncemented femoral components
Parfitt, Simon Semi-constrained growing rods with and with and without apical fusion for scoliosis correction. A biomechanical study
Shao, J Immunoregulation of biomaterials for bone regeneration
Tavakoli Akbarzadeh, Aramesh Development of an automated control system for an active fixator for experimental study of bone healing
CONTINUING STUDENTS
Doctor of Philosophy
NAME PROJECT
Amarathunga Arachchige, 
Jayani P
Quantitative fit assessment of tibial nail designs during the insertion
Barani Lonbani, Zohreh Characterising closed soft tissue trauma to investigate the reciprocal healing effects with bone fractures
Bartnikowski, Michal Robotic extrusion of intelligent scaffolds for osteochrondal regeneration
Bock, Nathalie Combining electrospun scaffolds with biodegradable microspheres for sustained delivery of growth factors 
Brown, Toby Melt electrospinning writing
Chakravorty, Nishant Role of micrornas in improved osteogenicity of topographically modified titanium implant surfaces
Chen, Zetao Regulating the immune response to bone substitute materials to improve osteogenesis
Clarke, Amy W An investigation of tooth impact biomechanics to develop a test methodology for mouthguard effectiveness
Chhaya, Mohit Additive tissue manufacturing for breast reconstruction; combining computer aided design and manufacturing with 
adipose tissue engineering
Couzens, Gregory The role of wrist motors in carpal stability
Du, Zhibin Osseointergration in osteoporosis subject using ovariectomized rat model
Farnaghi, Saba Obesity and osteoarthritis: A new insight in understanding the role of leptin-induced osteocytes in osteoarthritis 
pathogenesis
Han, Pingping The regulation of Wnt canonical signalling pathway during cementum regeneration
Harith, Hazreen Haizi The automation of implant fitting for a distal tibial plate
Higher degree research students
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Heidarkhan Tehrani, Ashkan Biomechanical and structural investigation of collagenous membranes: creating transplantable bioinspired scaffod for 
cartilage regeneration
Henkel, Jan Evaluation of the efficacy of a novel RIA/mPCL-TCP scaffold system in repairing ciritical-sized segmental bone defects 
compared to the gold standard autograft treatment in an ovine large animal model
Kashani, Jamal An innovative computational framework for simulating articular cartilage biomechanics and degeneration
Keenan, Bethany Mechanobiology of growth in the scoliotic spine
Kuaha, Kunnika Driving zonal chondrogenesis of mesenchymal stem cells 
Levett, Peter A Development of novel hydrogels and hydrogel constructs for repair of articular cartilage
Loechel, Nicole The effect of inverse dynamization on bone healing: A mechanobiological investigation
Malekani, Javad A novel and innovative technique for deformation of pre-contoured fracture fixation plates in orthopaedic surgery
Markwell, Timothy S 3D reconstruction from limited 2D data sets in radiotherapy
McMeniman, Timothy J Fixation methods in impaction bone grafting of the acetabulum in revision total hip arthroplasty 
Poh, Su Ping Patrina Melt extrusion of bioactive scaffolds comprising polycaprolactone (PCL) and strontium-substituted bioactive glass (SrBG) 
for bone regeneration
Powell, Sean K Investigations of water dynamics in anisotropic biophysical structures
Refshauge, Sacha Augmented reality taining tool for a C-arm fluoroscopy unit
Ren, Jiongyu Use of Strontium subsituted bioactive glass (SrBG) and Polycaprolactone (PCL) to develop melt electrospun scaffolds for 
bone repair
Tadimalla, Sirisha MR micro-imaging of articular cartilage: Studies based on T1 and T2 relaxation
Thibaudeau, Laure Tissue engineered bone construct applied to an in-vivo breast cancer bone metastasis model
Tourell, Monique A magnetic resonance investigation into articular cartilage fibre microstructure
Tufekci, Pelin Development of a novel experimental model to investigate the influence of mechanics on bone healing
Tumkur Jaiprakash, Anjali Osteocytes in the development and progression of osteoarthritis
Wille, Marie Luise Ultrasound transit time spectral analysis of complex porous media
Zhang, Xufang Pro-angiogenic and anti-angiogenic factors in the degeneration of osteoarthritic cartilage
Master of Engineering
NAME PROJECT
Arbelaez Morales, David Alonso Motor controller simulation and embedded implementation for a blood pump
Baldwin, Jeremy Development of periosteum substitute for Bone Tissue Engineering
Kim, Margaret Experimental and clinical evaluation of a tissue engineering strategy in the reconstruction of critical sized mandibular  
bony defects
Ikin, Nicole Finite element modelling of self-expanding abdominal aortic stents
Koval, Lidia Relationship between the stiffness of the internal fixation and metaphyseal fracture healing in mice
Meek, John Racial difference in morphology of the distal humerus
Quick, Mark A biomechanical analysis of growing rods used in the management of early onset scoliosis (EOS)
Sunni, Nabeel A biomechanical investigation of fusionless growth modulation implants for spinal scoliosis treatment
Vijaysegaran, Praveen An analysis of variables affecting the quality of orthopaedic laminar airflow systems
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COMPLETIONS
Doctor of Philosophy
NAME PROJECT
Alsulami, Abdullah Ali Quantitative 3D ultrasound characterisation of tissues
Berner, Arne Quantitative and qualitative assessment of the regenerative potential of osteoblasts versus bone marrow derived 
mesenchymal stem cells in the reconstruction of critical sized segmental tibial bone defects in a large animal model
Doan, Nghiem An evaluation of clinical procedures used in dental Implant treatment in posterior maxilla using flapless technique
Friis, Thor-Einar The ancient gene C12ORF29: an exploration of its role in the chordate body plan
Khoei, Shadi Quantitative ultrasound computed tomography imaging of pagat radiation dosimetry gel
Kanchana, Rathnayaka 3D reconstruction of long bones utilising magnetic resonance imaging (MRI)
Moody, Hayley R Feasibility of ranking articular cartilage conditions with non-destructive near-infrared spectroscopy with extension to the 
Mankin grading system
Shiu, Hoi Ting Controlling whole blood activation and resultant clot properties on various material surfaces
Toal, Victoria The mechanics of microdamage and microfracture in trabecular bone
Young, Yun Wai Pro-inflammatory growth factors reduce secondary degeneration after traumatic spinal cord injury
Zhou, Yinghong Interactions between undifferentiated and osteogenically differentiated mesenchymal stromal cells during osteogenesis
Master of Engineering
NAME PROJECT
Calabro Lorenzo Improving in vivo models of fracture fixation associated osteomyelitis
Fountain, Stephanie Characterising the mechanical conditions within a critical size bone defect when treated with a tissue engineered bone scaffold
Jones Brendan Reconstruction of critical-sized ovine mandibular defects – A Pilot Study
Kalhor, Ali Effects of hyperbaric oxygen and inducible nitric oxide inhibitor treatment on femoral head osteonecrosis in a rat model
Yong, Mostyn Characterisation of polycaprolatone-based scaffold plus recombinant human morphogenetic protein – 2 (RHBMP-2) in an 
ovine thoracic spine model
OVERSEAS VISITING STUDENTS
NAME UNIVERSITY
Alterauge, Dominic Technische University, Germany
Antille, Melanie Swiss Federal Institute of Technology, Lausanne
Bonda, Ulrich Leibniz Institute of Polymer Research Dresden, Germany
Dunker, Urip RWTH Aachen University, Germany
Gano, Marine Polytech, Lyon, France
Kammerer, Elke Darmstadt University, Germany
Muinos Lopez, Emma University De Navarra, Spain
Sawatjui, Nopporn Khon Kaen University, Thailand
Pullig, Marius University of Wuerzburg, Germany
Reitz, Annika RWTH Aachen University, Germany
Ruecker, Christoph University of Wuerzburg, Germany
Trujillo, Sheila University De Navarra, Spain
Uhrig, Brent Georgia Tech, Atlanta, United States of America
Unger, Jesse University of California, San Diego
Van Bussel, Eric Medical University Centrum, Utrecht
Visser, Jetze University of Utrecht, The Netherlands
Wang, Jun The Second Xiangya Hospital of central South University, China
Wang, Runfu The Second Xiangya Hospital of central South University, China
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Awards, prizes and community serv ce
›› Professor Mark Pearcy – member of 
the Advisory Committee on Medical 
Devices for the Therapeutics Goods 
Administration.
›› Dr Mostyn Yong – Best Paper award 
at the Spine Society of Australia annual 
meeting
›› Dr Nabeel Sunni – Best Poster award 
at the Spine Society of Australia annual 
meeting
›› Professor Christian Langton delivered the 
2013 Australian Institute of Physics Qld 
Youth Lecture Tour
›› Associate Professor Mia Woodruff 
was nominated at the 2013 Women 
in Technology Awards for the Biotech 
Research Award. 
›› Associate Professor Mia Woodruff was a 
winner at the 2013 Qld Young Tall Poppy 
of the Year Awards. 
›› Dr Nishant Chakravorty and Jeremy 
Baldwin won the Young Science 
Ambassadors Awards 2013. 
›› PhD student Peter Levett won the Best 
Oral Presentation at IHBI Inspires 2013
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